INTRODUCTION
A total of 42 frozen core samples from the North Sea, DSDP Leg 38, was received through the JOIDES Advisory Panel on Organic Geochemistry. These samples came from Sites 338, 339, 341, 344, 346, 348, and 349 (Figure 1 ). For Sites 338, 339, and 341 on the V0ring Plateau and for Site 344 southwest of Spitzbergen, the samples studied represented the full suite of frozen cores taken for organic geochemical study. Thus, for these sites the data generated provide maximal information in regard to trends with depth. In the case of Site 338, lateral uniformity at varying present depths of burial, but equivalent geologic age, was evaluated through the study of samples east of the ridge where the sedimentary section is thicker.
All frozen core samples for this study and other organic geochemical studies performed were taken and preserved under the personal shipboard supervision of David A. Morris of this laboratory.
Sampling and Study Procedures
The core samples were collected in their plastic liners, frozen onboard ship, and maintained frozen thereafter. Upon reaching the laboratory, the frozen samples were split for characterization and distribution among laboratories participating in the study. The flat frozen surface of one longitudinal half of each core section was smoothed for description and photographing using a milling machine and flycutter. The faces of the samples were then allowed to thaw just sufficiently to eliminate frost. Depth of thawing usually was no more than 1 to 2 mm.
Each sample was photographed both in color and black and white and described. In each photograph a metric scale and a color or density standard were included for matching during photographic printing to ensure accurate reproduction of density values. Although all 42 cores were photographed, only 16 samples are included due to space limitations. Descriptions of the lithologies are given in Table 1 . Provided also in Table 1 are the authors' opinion of the degree of disturbance of those cores for which photographs are not shown. During the description 10 to 20 mg samples of each lithology were removed with a spatula for determination of carbonate carbon and organic carbon (Figures 2-16 and Table 1 ). Finally, the core halves were hard frozen and split from top to bottom to provide further aliquots for chemical study and archiving. Those slices intended for immediate study in this laboratory were cleaned on all exposed surfaces.
A flow diagram for separating and determining carbon species is shown in Figure 17 . The solvents were distilled in glass immediately before use. Each analytical determination was performed in duplicate.
Core Characterization
Organic geochemistry is largely a study of changes in chemical composition of organic matter incorporated in sediments as a function of five variables: namely (1) the concentration of organic matter in the source rock, (2) the geologic time interval (age), (3) the thermal history (temperature), (4) the extent of abiogenic oxidation, and (5) the mineral matrix (Erdman, 1975a, b) . For this reason, emphasis was placed on studying all samples taken from top to bottom in holes or groups of holes. Therefore, the samples permit evaluation of the maximum effect of variations in geologic age, present and past depths of burial, and initial environment of deposition. Furthermore, an assessment of the reliability to be placed on each sample is considered essential to acceptance of the data.
Photographs and core descriptions provided in Table  1 and Figures 2 through 16 show wide variations both in deposition conditions and in texture, and to some extent, the chemical composition of the mineral matrix. These photographs further show that, in some cases, there has been extensive disturbance and mixing as a consequence of drilling. In Sections 339-8-4, 339-12-1, and 346-12-4, the cores appear to be thoroughly disturbed and mixed (Figures 2-5) . In Sections 338-11-2, 341-20-3, 341-32-5; 344-5-5,and 344-9-5 lumps of undisturbed rock can be recognized in an extensively disturbed and mixed matrix (Figures 6-9) . In other sections, for example, in 338-8-2, 338-22-5, 338-26-2, 339-6-2, 341-6-2, 341-31-2, and 344-27-3, it is questionable as to whether the observed inhomogeneities are natural or a consequence of mechanical disturbance ( Figure  10 ). The photographs and core descriptions are provided so that the reader may reach his own conclusions.
RESULTS AND DISCUSSION
Numerical data for the samples are provided in Tables 2 and 3. Table 1 contains the organic and carbonate carbon values for the individual lithologies recognized and sampled during the description of the split cores. In Table 2 , the average carbonate carbon and organic carbon content of the core sections and the proportion of the organic fraction consisting of lipid (that is extractable oil?, and as kerogen (that is insoluble organic matter) are tabulated against geologic age and subbottom depth. Finally, Table 3 contains the carbon isotopic compositions of the lipid and kerogen fractions and the differences between these two values.
The geologically oldest samples on the V0ring Plateau were obtained at Site 338. In age, the samples from this hole spanned the time interval from Pleistocene to early Eocene. This relatively broad time interval is present in a depth range of only 45.3 to 309 meters. These depths and the thermal histories, which Wt % with respect to total core sample.
Wt % with respect to total organic carbon.
might be deduced from them, may be deceptive because of mud diapirism. With the exception of one interval in the middle Oligocene, the gross mineral matrix of the cores from Site 338 is relatively uniform. Clay minerals and silica predominate in the mud-silt particle size range. The exception contained 31.7% carbonates as calcium carbonate. Pyrite also is present in this interval. Any catalytic effect of the mineral matrix on the alteration of the organic matter with time, therefore, should be relatively uniform.
Overall the properties of the sedimentary section appear favorable for genesis of significant quantities of petroleum. With the exception of three core sections in the middle Oligocene and two sections in the Eocene, the samples are high in organic matter. The essentially marine origin of the organic source material is indicated by the carbon isotopic compositions. The finegrained nature of the inorganic matrix suggests that deposition occurred in quiet water with a minimum of abiogenic oxidation.
Petroleum genesis, however, is in a primary stage even in the lower Tertiary samples near the base of the hole. This conclusion is supported by the large negative δ 13 values in the last column of Table 3 and the low values of the ratio of lipid (oil) to total organic matter, or kerogen shown in Table 2 . An apparent exception is Core 24, Section 5. In this case, the organic content of the sample is extremely low. The high lipid values, therefore, may be a consequence of limiting experimental precision. The lack of development of petroleum, particularly liquid oil, in these rocks probably reflects a low temperature history.
Sites 339 and 341 to the east of the basement high on the V^ring Plateau provide the opportunity to observe the effect of increase in the thermal history at value of 0.1 and a high proportion of lipids (12.7% of the total organic matter). These values are comparable to those for source rocks of many petroleum accumulations. The thermal history of this core, therefore, must have been much higher than would be suggested by the present depth of burial. At Site 341, petroleum genesis appears to be in a very early stage, probably as a consequence of a combination of a short depositional history (age) and low temperature as a consequence of shallow depth of burial. A possible exception is Core 10, Section 5 which shows a lipid (oil) to total organic ratio of 5%. In this case, however, the heterogeneous particle size and mineral composition of the inorganic matrix suggests that the sedimentary history of the core as such may not be representative of the age and thermal history of the organic fraction. The core sections from Sites 346, 348, and 349 closely resemble those from Site 338. For equivalent geologic age, the depths are shallow and the geothermal histories appear to have been low. Generally, the cores are far richer in organic matter than most marine sediments. Like their equivalent at Site 338 these sediments may have future petroleum potential, but at this stage in geologic time genesis is in a very early stage.
The suite of cores from Site 344 southwest of Spitzbergen, like most of those from Sites 346, 348, and 349, are quite low in carbonate minerals. The organic content increases with an apparent trend to more marine conditions insofar as the source of the organic matter is concerned. Again the heterogeneous particle sizes of the mineral matrix suggest that at least some of the organic matter may be relict; hence, the high lipid to total organic value for Core 11, Section 1 at Site 344 may be the consequence of an age and thermal history quite different from the core itself. decrease progressively to the west and north. Conditions thus far in geologic time appear favorable for petroleum genesis. With one exception, namely, Core 12, Section 1 of lower to middle Oligocene age at Site 339, petroleum genesis appears to be in a very early stage. The advanced stage of petroleum genesis in this core suggests that the lower to middle Oligocene at the location has been displaced upward, possibly by diapirism.
CONCLUSIONS

